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This document describes the Apple /// microcomputer ROM organization. The ROM 
listing used was from Apple Computer's patent (# 4.383,296) of May 10 1983 as 
assigned to Wendell B. Sander. The ROM listing appears to be from December 20, 1979. 

The ROM occupies 4K bytes of memory in the address range $F000-$FFFF This ROM 
is used by the Apple /// at system power-up to test various hardware components, 
initialize the character generator bitmap, and boot SOS (Sophisticated Operatinq 
System) from the Apple ///'s internal floppy diskette drive. 

The ROM is organized as follows (routine names in lowercase were created by me 
since the source code did not contain a name at the particular location): 



Addresses | Name 



Description 



F000 
F125 
F12B 
F13E 
F148 
F1BA 
F1BD 
F219 
F2B3 
F2BC 
F2C6 
F311- 
F355- 
F396- 
F400- 
F456- 
F467- 
F47Q- 
F479- 



-F124 
-F12A 
-F13D 
-F147 
-F1B9 
-F1BC 
-F218 
-F2B2 
-F2BB 
-F2C5 
-F310 
-F354 
-F395 
-F3FF 
-F455 
■F456 
-F46F 
-F478 
•F49F 



REGRWTS 

SETTRK 

CHKDRV 

DRVINDX 

READ16 

G0SERV 

RDADR1G 

WRITE 16 

SERVICE 

WNIBL9 

PRENIB16 

P0STNIB16 

NIBL 

DNIBL 

SEEK 

MSWAIT 

0NTABLE 

0FFTABLE 

BL0CKI0 



Read/Write a disk track and sector 
Set slot dependent track location 
Check if disk motor is stopped 
Get index to drive number 
Read disk sector 
Interrupt service vector 
Read disk sector address field 
Write disk sector 
Interrupt servicer 
Write 7-bit nibbles to disk 
Pre-nibblize disk sector data 
Post-nibblize disk sector data 

6- bit to 7-bit nibble conversion table 

7- bit to 6-bit denibbleize conversion table 
Disk track seeker 

100 microsecond delayer 
Disk phase ON time table (in 100 microsecs) 
Disk phase OFF time table (in 100 microsecs) 
Read/write a disk block (2 sectors) 
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F4A0-F4A7 


I SECTABL 


F4A8-F4C4 


! ANALOG 


F4C5-F4CC 


I RAMTBL 


F4CD-F4ED 


| CHPG 


F4EE-F523 


I DIAGN 


F524-F531 


j NXBYT 


F532-F545 


| CNTitfR 


F546-F574 


j memsize 


F575-F5B9 


I ERRLP 


F5BA-F5E6 


j zpgstktst 


F5E7-F60C 


I R0MTST 


F60D-F63D 


| VIATST 


F63E-F652 


| ACIA 


F653-F67A 


I ATD 


F67B-F688 


I KEYPLUG 


F689-F6C1 


j REC0N 


F6C2-F6E5 


j SEX 


F5E6-F737 


I USRENTRY 


F738-F747 


| STRWT 


F748-F77A 


j RAM 


F77B-F783 


I MESSERR 


F784-F7A0 


| RAMSET 


F7A1-F7C8 


| PTRINC 


F7C9-F7F6 


I RAMERR 


F7F7-F7FF 


| RAMWT 


F800-F900 


I RET1 


F901-F92B 


| ENTRY 


F92C-F95D 


| GETNUM 


F92E-F96B 


j T0SUB 


F96C-F97B 


| CMDTAB 


F97C-F98B 


I CMDVEC 


F98C-F9AB 


I NXTA4 


F9AC-F9C1 


j PRBYTE 


F9C2-F9C8 


I PRBYCOL 


F9C9-F9D3 


j TST80WID 


F9D4-F9DE 


j A1PC 


F9DF-FA06 


I ASCII1 


FA07-FA25 


| ASCII 


FA26-FA2B 


| CRMON 


FA2C-FA3A 


I MOVE 


FA3B-FA51 


j VRFY 


FA52-FA77 


| MISMATCH 


rA"?ft CAT A 

FA78-FA7A 


j USER 


FA7B-FA82 


| JUMP 


FA83-FA90 


| RWERROR 


FA91-FA99 


I DEST 


FA9A-FAB7 


| SEP 


FAB8-FABF 


| SETMQDE 


FACQ-FAE8 


| READ 


FAE9-FB20 


I DUMP8 


FB21-FB48 


| DUMPASC 


FB49-FB4E 


| C0L80 


FB4F-FB92 


| C0L40 



Block to sector conversion table 
Joystick read routine 
RAM test bytes 

Hardware component phrases (eg "RAM", -ROM" ) 

ROM system power-up entry (calls RECON [F689])^ 
Test RAM page (Zero Page) / 
Test RAM page 1 (Stack Page) 1 
Size the RAM tttttZi 
Display screen error line (-DIAGNOSTICS") & ^ 
Test RAM zero page & stack page lOf^l 
Test ROM hardware ' ' 

Test VIA hardware 
Test ACIA hardware 
Test A/D hardware 
Test keyboard plugin 

Reconfigure system (tests for Apple-1 key) 

System exerciser 

Main RAM tester 

Error message string writer 

Determine size of RAM 

Display error message 

Setup RAM 

Increment extended addressing pointer 
RAM error handler 
RAM write 

Nested RTS 'table 1 routine 
SARA Monitor entry point 
Get number from user 
Execute Monitor command 
Monitor command code table 

Monitor command vector table (byte-long entries) 

Increment 2 byte pointer 

Output a byte to screen 

Output a byte followed by a colon 

Test for 80-column screen width 

Test for new P.O. 

Store user ASCII string into memory 

Fetch ASCII character from keyboard 

Dump line of hexadecimal bytes due to user CR 

Move bytes around in memory 

Verify memory byte range 

Output verify mismatch data line 

User control vector 

Transfer control to user routine 

Output error number 

Copy source pointer to destination pointer 
Test for seperator character in input line 
Setup user mode 

Handle Monitor READ disk block command 

Output line of memory bytes 

Output line of memory bytes as ASCII 

Setup 80-column display mode 

Setup 40-column display mode 
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FB93-FBA3 


| CONTROL | 


Handle user control character input 


FBA4-FBB6 


| CURUP | 


Handle cursor up motion 


FBB7-FBC8 


| CURIGHT | 


Handle cursor right motion 


FBC9-FB04 


| DURDOWN | 


Handle cursor down motion 


FBD5-FBD8 


| LSTBACK | 


Handle backspace motion 


FBD9-FBF1 


| CURLEFT | 


Handle cursor left motion 


FBF2-FC04 


| C0UT2 | 


Output character to screen 


FC05-FC24 


| BASCALC1 | 


Compute character base address for screen output 


FC25-FC32 


| COUT | 


Output character to current output device 


FC33-FC35 

■ www I www 


| C0UT1 | 


Character output vector 


FC36-FC51 


| TSTBELL | 


Handle BELL character output (beep speaker) 


FC52-FC5A 


| LNFD | 


Handle LINE FEED character output 


FC5B-FC9C 


| SCROLL | 


Scroll screen lines 


FC9D-FCAC 


| DISPLAY | 


Display character on 40-column screen 


FCAD-FCBA 


I DSPL80 | 


Display character on 80-column screen 


FCBB-FCD4 


| NOTCR | 


Handle non-control character output 


FCD5-FDQB 


I GETLNZ | 


Read user ASCII line from keyboard 


FDOC-FDOE 


I RDKEY | 


Read keyboard key input vector 


FD0F-FD47 


| KEY IN | 


Read raw keyboard key 


FD48-FD5F 


I ESC3 | 


Handle ESC character cursor motion 


FD60-FD76 


| RDCHAR | 


Read keyboard character 


FD77-FD7E 


I 60ESC | 


ESC key cursor motion handler 


FD7F-FD87 


| ESCVECT | 


ESC key editing command key code table 


FD88-FD97 


| PICK | 


Read character from current cursor location 


FD98-FDC5 


| CLDSTART j 


Cold boot system (initialize ROM globals) 


FDC6-FEAD 


| GENENTR j 


Load character generator RAH with bitmap 


FEAE-FEC4 


VRETRCE 


ttflit/nrtll fnr HPT uortir*!*! rotrAf>o 

waxi./ puxx tux w\i vei uxuax ieiiaue 


FEC5-FFB3 


I CHRSET | 


Character generator character bitmap table 


FFB4-FFB7 


| HOOKS | 


Output/Input vectors 


FFB8-FFBB 

I 1 WW 1 1 WW/ 


I V80UNDS | 


Screen dimension bounds (0,80,0,24) 


FFBC-FFBF 


I NMIIRQ j 


NMI request vector (JMP RECON [F689] RTI) 


FFCO-FFEF 


I applecwrite j 


Apple Computer, Inc. 1980 copyright phrase 


FFFQ-FFF9 


| ESCTABL | 


ESC character table 


FFFA-FFFB 


I Nhl | 


NMI vector [FFCA] 


FFFC-FFFD 


| RESET | 


RESET vector [F4EE] (Power-up Diagnostics) 


FFFE-FFFF 


1 IRG 1 


IRG vector [FFCD] 






The End 
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